odour: mp 51-54°C (lit. 12 62-63°C); IR  max 3378, 1641, 1594 cm -1 ; 1 H NMR (CDCl 3 )  3. 28 (1 H, s, C≡CH), 7.33 (2 H, d, J = 5.8 Hz, 3,5-H 2 ), 8 .59 (2 H, m, 2,6-H 2 ); 13 C NMR (CDCl 3 )  60.29 (ethyne 1-C), 80.88 (ethyne 2-C), 126.16 (3,5-C 2 ), 130.25 (4-C), 149.74 (2,6-C 2 ). (3. 68 mg, 26 mmol) was boiled under reflux with AcOH (100 mL) for 12 h. The evaporation residue, in THF (80 mL) and H 2 O (20 mL), was boiled under reflux for 4 h. Evaporation gave 3-cyanopyridin-2-one (3.12 g, quant.) as white crystals: mp 110-114C (lit. 13 174-175C); 1 H NMR  6.47 (1 H, t, J = 6.6 Hz, 5-H), 7.91 (1 H, dd, J = 6.5, 2.1 Hz, 4-H), 8.14 (1 H, dd, J = 7.0, 2.1 Hz, 6-H), 11 .48 (1 H, s, 1-H); 13 C NMR  105.80 (3-C), 124.05 (5-C), 141.87 (CN), 144.50 (6-H), 150.02 (4-C), 154.20 (2-C); MS m/z 143.0214 (M + Na) + (C 6 H 4 N 2 NaO requires 143.0222). Bu 4 NBr (8.55 g, 26 mmol) and P 2 O 5 (3.67 g, 26 mmol) were heated in PhMe (250 mL) at 80°C for 30 min. The above 3-cyanopyridin-2-one (1.59 g, 13 mmol) was added and the mixture was boiled under reflux for 12 h. The mixture was cooled, poured into cold water and extracted (EtOAc, 2 ×). Drying and evaporation gave 24 (2.24 g, 94%) as off-white crystals: mp 114-118C (lit. 14 (31) . 3-Bromopyridine 30 (164 mg, 1.0 mmol) was added to LiNPr i 2 in dry THF (1.0 M, 15 mL, 1.5 mmol) and the mixture was stirred at -78°C for 30 min under Ar. Crushed solid CO 2 was added under Ar, and the cooling was removed. The mixture was stirred until reaching 20C. Water (10 mL) was added. The organic solvents were evaporated. The solution was washed thrice with Et 2 O. Aq. HCl (9 M) was added to pH 3. The mixture was stirred for 1 h and extracted (EtOAc, 3 ). The combined extracts were washed (brine) and dried. Evaporation gave 31 (20 mg, 10%) as white needles: mp 175-176ºC (decomp.) (lit. 15 
2-Bromo-3-cyanopyridine (24). 2-Chloro-3-cyanopyridine 23

3-Bromopyridine-4-carboxylic acid
3-Bromopyridine-4-carboxamide (32) and ethyl 3-bromopyridine-4-carboxylate (33).
EtO 2 CCl (0.58 g, 5.4 mmol) was added dropwise to an ice-cold mixture of 31 (1.00 g, 4.6 mmol), dry THF (15 mL) and dry Et 3 N (1.0 mL). The mixture was stirred for 1 h at 0ºC, then NH 3 was bubbled through the suspension for 15 min. The mixture was filtered. The solids were washed with hot Me 2 CO. The solvent was evaporated from the combined filtrate and washings. Recrystallisation (EtOH) gave 32 as an off-white powder (777 mg, 78%): mp 149-150ºC; 1 
1,3-Bis(4-methylphenyl)propane-1,3-dione (37b)
. NaH (2.00 g, 50 mmol, 60% in oil) was washed free from oil with dry hexane (10 mL) at 0ºC under Ar. Dry THF (30 mL) was added, followed by methyl 4-methylbenzoate (3. 
1,3-Bis(4-methoxyphenyl)propane-1,3-dione (37c).
Methyl 4-methoxybenzoate was treated with 4-methoxy-1-acetylbenzene and NaH, as for the synthesis of 37b, to give 37c (46%) as an off-white powder: mp 110-111ºC (lit. 18 
1,3-Bis(4-trifluoromethylphenyl)propane-1,3-dione (37d).
Methyl 4-trifluoromethylbenzoate was treated with 4-trifluoromethyl-1-acetylbenzene and NaH, as for the synthesis of 37b, to give 37d (57%) as an off-white powder: mp 116-117ºC (lit. 19 130ºC); 1 
1,3-Bis(4-chlorophenyl)propane-1,3-dione (37e).
1,3-Bis(4-bromophenyl)propane-1,3-dione (37f).
Methyl 4-bromobenzoate was treated with 4-bromo-1-acetylbenzene and NaH, as for the synthesis of 37b, to give 37f (30%) as an offwhite powder: mp 198-200ºC (lit. 21 197-198 .5ºC); 1 H NMR (CDCl 3 ) (enol)  6.70 (1 H, s, CH), 7.55 (4 H, d, J = 9.0 Hz, 2 × Ph 3,5-H 2 ), 7.77 (4 H, d, J = 8.5 Hz, 2 × Ph 2,6-H 2 ); 13 13 N-Hydroxy-4-methylbenzimidamide (44b). 4-Methylbenzonitrile 42b (940 mg, 8.0 mmol) in EtOH (30 mL) was added to NH 2 OH.HCl (3.34 g, 48 mmol) and NaHCO 3 (2.54 g, 24 mmol) in water (30 mL) and the mixture was boiled under reflux for 3 h. The EtOH was evaporated and the residue was poured into water. The precipitate was collected, washed (water) and dried to give 44b (940 mg, 78%) as a white powder: mp 138-139°C (lit. 24 
N-Hydroxy-4-trifluoromethylbenzimidamide (44d).
Compound 44d was prepared as previously described. 25 
4-Chloro-N-hydroxybenzimidamide (44e).
Compound 44e was prepared as previously described. 25 
4-Bromo-N-hydroxybenzimidamide (44f). 4-Bromobenzonitrile 42f
was treated with NH 2 OH.HCl and NaHCO 3 , as for the synthesis of 44b, to give 44f (90%) as a white powder: mp 140-141°C (lit. 26 
4-Methylbenzimidamide (45b).
Compound 44b (150 mg, 1.0 mmol) was boiled under reflux with HCOONH 4 (403 mg, 6.3 mmol) and Pd/C (10%, 150 mg) in AcOH (5 mL) for 4 d under Ar. The cooled mixture was filtered (Celite ® ). Aq. NaOH (1.0 M, 20 mL) was added to the evaporation residue and the mixture was extracted (EtOAc, 3 ). Drying and evaporation gave 44b (82 mg, 61%) as a white powder: mp 53-55°C (lit. 30 (45d) . Compound 45d was prepared as previously described. 25 
4-Trifluoromethylbenzimidamide
4-Chlorobenzimidamide (45e).
Compound 45e was prepared as previously described. 25 
4-Bromobenzimidamide (45f).
Compound 44f was treated with HCOONH 4 and Pt/C, as for the synthesis of 45e, to give 45f (94 mg, 68%) as a white powder: mp 257-259°C (lit. 31 
4-Phenylethynylbenzimidamide (45j
